Braz J Cardiovasc Surg | Rev Bras Cir Cardiovasc Braz J Cardiovasc Surg 2015;30(4):433- Methods: We perform a retrospective, cross-sectional study, based on data collected from the patients operated between 2010 and 2013. We analyzed the records of 242 patients divided into two groups: Group I: 149 patients undergoing cardiopulmonary bypass and Group II -93 patients undergoing the miniature cardiopulmonary bypass.
INTRODUCTION
Cardiac surgery had major limitations in the beginning, in the early twentieth century, for not being able to stop and open the heart to treat intracardiac lesions. However, from the development of an artificial heart-lung machine [1] , showed great progress, especially with the development of cardiopulmonary bypass, progressively improved until 1954, when its use in humans has started [2] . Since that time this technique has become widespread worldwide and known as the largest contribution to cardiac surgery and cardiology for the world [3] [4] [5] . In Brazil this technique started in 1955 [6] [7] , followed by several surgeons [8] [9] [10] [11] [12] , which put the country in an international leading position in cardiovascular surgery with important contributions to the development and improvement of perfusion. However, with the method came the challenges to circulate blood into metal and plastic surfaces. The contact of blood with this surfaces predisposes to changes in blood components, such as red cells, white cells, platelets, and plasma lipoproteins, that can suffer degradation and partial destruction of these elements, resulting in anemia and tissue inflammatory reactions as the systemic inflammatory response syndrome (SIRS) [13] , need for transfusion with homologous red blood cells [14] and increased risk of postoperative infection [15] . Because of this situation, various techniques were used, such as coronary artery bypass grafting without cardiopulmonary bypass (CPB) in 1955 [16] , and later with other surgeons [17] [18] [19] [20] , with good results in relation to the CPB. But these technical limitations were reported as difficult as revascularization of the lower wall of the left ventricle, large cardiomegaly and severe heart failure. In these situations, the technique often resulted in incomplete revascularization [21] . Another option found to the problems of CPB was to minimize the volume of the infusion, with the miniaturization of the cardiopulmonary bypass (MCPB). Afterwards, several studies published comparing the CPB with off pump surgery and the MCPB, finding lower presence of hemodilution, coagulopathy [21] need for transfusion of red blood cells [22] [23] [24] [25] [26] [27] and lower systemic inflammatory reaction in the surgery without CPB and MCPB in relation to the CPB [28] . It was also observed higher hemoglobin levels in MCPB than in CPB [26] . When comparing off-pump surgery and MCPB, the following effects were described: similar level of inflammatory response [25] , but more controlled surgical field [21] , better coronary artery bypass grafting (CABG) [25] and higher level of hemoglobin in the MCPB than in off-pump. Other authors considered not significant the difference between CPB and the MCPB for bleeding, renal injury, length of stay [29] and evolution of low-risk patients [30] . In our Service, at the University Hospital of Santa Maria, from 2010, we began using MCPB in CABG surgery. In 2011, we added to this technique an autotransfusion equipment with hemoconcentration. This year, a resident of anesthesia and Master's student, comparing patients undergoing coronary artery bypass surgery found [28] . Based on this initial experience, we decided to perform a retrospective analysis with a review of medical records of patients undergoing consecutive cardiac surgeries in 2010 to 2013 period, regarding the effects of two types of cardiopulmonary bypass: (with conventional CPB and MCPB) on the results of clinical and laboratory parameters of the periods before, during and after surgery. Considering the fact that this study was retrospective, we analyzed mainly the clinical aspects and changes in the hemoglobin, hematocrit, platelets, complications related to bleeding and the need of red blood pack transfusion during surgery and in the postoperative period. Data were collected in chips (Chart 1), whose items refer to clinical, surgical and laboratory parameters of the pre-, intra-and postoperative surgery, with emphasis on hematological aspects, bleeding and transfusions, regarding the patients underwent conventional CPB and MCPB. The preoperative data refer to clinical and laboratory parameters collected before surgery; the perioperative are related to the period from the beginning to the end of surgery. The postoperative period was subdivided into three sub-periods: the early postoperative period (POI) between arrival at the Intensive Cardiology Unit (ICU) and 6:00 pm the following day, and then the first postoperative day (24 h after) and the second PO (48 h after).
METHODS

Ethical considerations
In this study we analyzed the medical records of 242 patients who underwent surgery between 2010-2013, divided into two groups:
Group I (GI) -149 patients undergoing surgery with conventional cardiopulmonary bypass (CPB).
Group II (GII) -93 patients who underwent surgery with miniaturized cardiopulmonary bypass (MCPB).
The patients in GI underwent surgery with machine and conventional CPB circuits (Braile Biomédica ® ) and centrifugal pump (Maquet ® ). The GII, were operated circuit, centrifugal pump and MCPB Maquet ® machine ( Figure 1 ). Auto transfusion was performed by using a device named Autolog (Medtronic ® ) ( Figure 2 ), when deemed necessary by the surgeon. The surgical procedures were performed by the usual techniques, corresponding to each system. Autolog® was used in both types of perfusion: 148 in the CPB group and 88 in the MCPB group. Data were tabulated in spreadsheet (Excel 2010 Windows ® ), and analyzed using the statistical package (SPSS 15.0) ® , with test application T Student for parameters with normal distribution and Mann Whitney test for abnormal distribution, considering the significance of P<0.05. Inclusion criteria were cardiac surgeries performed sequentially in the period 2010-2013, and the exclusion were emergency surgery, reoperation and complex surgeries such as aneurysms and aortic dissection, given that our initial aim was to compare these perfusion techniques in routine surgery. 
RESULTS
The results were tabulated according to the analysis period: preoperative (Table 1) , intraoperative ( Table 2 ) and postoperative (Table 3 ). The clinical profile of patients preoperatively (Table 1) was similar in groups I (CPB) and II (mini CPB), differing only in age, the greater the mini CPB in relation to the CPB. (P<0.05). During the surgery (Table 2) there was no significant difference in duration of CPB and laboratory parameters and bleeding. There were significant differences in the collection of red blood cells for autologous transfusion (P<0.05) in the mini CPB in relation to the CPB and the volume of transfused red blood cells concentrate (Figure 3 ) was greater and significant in the CPB regarding the mini pump group (P<0.04).
The immediate postoperative period (Table 3) , with discrete higher values of hematocrit and hemoglobin in the mini CPB than in CPB (Figures 4 and 5) , respectively, with significant differences (P<0.05). In the first and second postoperative period bleeding was also observed ( Figure 6 ) and most significant in the mini CPB in relation to the CPB (P<0.05), however, despite this, the hematocrit and hemoglobin levels remained higher in mini CPB than in the CPB, with subtle differences, but significant (P<0.05). The complication about SIRS where referred in the Introduction, in the historic context of one important event that is related to CPB. However, in this study, we referred only the complications related to bleeding, need of RBC transfusion and change of erythrocytes, hematocrit, hemoglobin and platelets during surgery and postoperative period (Figure 7) . 
DISCUSSION
Cardiac surgery had major limitations in the beginning, in the early twentieth century, for not being able to stop and open the heart to treat intracardiac lesions, but with the development of an artificial heart-lung machine and extracorporeal circulation, the technique has become known and disseminated worldwide as the largest contribution to cardiac surgery and for the world cardiology.
However, success was accompanied by problems such as hematological disorders [13] , cognitive, and systemic inflammatory reactions [14] and infections [15] , resulting from direct blood contact with oxygen and non-endothelial surfaces like metal and plastic. These situations led to the search for solutions to work around the problem. Then emerged coronary revascularization without cardiopulmonary bypass [16] , technique followed by other surgeons, with good results in relation to the CPB [14] [15] [16] . However, other challenges have emerged, especially in CABG as the difficult access to the lower wall of the heart, great cardiomegalies and severe heart failure, making it difficult to complete revascularization [21] . Another option was the miniaturization of cardiopulmonary bypass described as good alternative by several authors [21] [22] [23] [24] [25] [26] [27] [28] and restrictions by other researchers [29] [30] . Currently, the mini CPB is establishing itself as a suitable technique to reduce perfusion problems and the use of homologous blood. In our experience, the results for preoperative parameters (Table 1) showed no significant variation, with the exception of age, with a slight but significant increase in the group with mini CPB compared to conventional CPB (P<0.05). These findings are consistent with those of other authors [25, 26] . In the perioperative period the volume of blood collected autotransfusion: 274.80 (±345.97) was 48.98% higher and significant (P<0.05) in the group with mini CPB in relation to the CPB: 184.45 (±265.88), but the average volume of transfused red blood cells was 106,37 ml (±211.97) in the pump group and 49.13 ml (±133.29) in the mini-pump group, with a difference of 57.24 ml (-53.81%) of this in relation to the CPB (P<0.04), showing a favorable effect on the mini CPB in relation to the CPB.
These findings suggest that patients of mini CPB, being autotransfused during surgery had less need for homologous blood transfusion than CPB. This result was similar to the data of other authors who found mean values of homologous blood units of 0.8 unit/patient in the groups with mini pump and off-pump, and 1.8 unit/patient in the CPB [25] . Another study showed that there was significant reduction in the volume of blood transfusion: 0.53±0.90 CH unit in mini CPB and 1.3±1.93 units in the CPB (P<0.05) [26] . In our study the postoperative period was subdivided into three sub-periods: the early postoperative period (POI), first and second day after surgery, with the intention to better assess the effects of infusion at this stage after surgery. The results of these periods were: POI -Bleeding data, the use of concentrated red blood cells and platelets were not significant, but the hematocrit and hemoglobin had mild elevation, but significant (P<0.03). The first and second PO -bleeding was slightly more pronounced in the mini CPB in relation to the CPB (P<0.04), but despite this, hematocrit and hemoglobin remained higher in mini CPB in relation to the CPB (P<0.05). However, it is remarkable that this bleeding did not contribute to the reduction of hematocrit and hemoglobin. These results are similar to those by other authors who also reported high hematocrit [22] and hemoglobin [26] , after the use of mini CPB in relation to the CPB. In our research, the comparison between the two perfusion techniques showed better data on mini CPB in relation to the CPB, as referred to CPB and transfusion in the perioperative period and the results of red blood cells and hemoglobin, with statistically significant values . The results suggest that the mini CPB was beneficial in reducing the transfusion of packed red blood cells and higher levels of hematocrit and hemoglobin in trans-and postoperative period as mentioned in the literature. More studies are needed on the influences of the type of cardiopulmonary bypass and the use of autotransfusion and we are now working in in this matter to include in another study.
CONCLUSION
In our study, the comparison between the two types of perfusion showed better data in the MCPB, from the first period in which the patient was referred to bleeding and transfusion in the perioperative period and the results of red blood cells and hemoglobin, with statistically significant values. The results suggest that the MCPB is beneficial for the reduction of perioperative bleeding, showing higher levels of hematocrit and hemoglobin in trans-and postoperative periods, and especially on reducing the use of concentrated homologous red blood cells, as reported in the literature. We are aware that this matter needs more studies.
